(19) B^BMSimt (JP) 02) ij% fj^F & ^ (B2) (n)^s^ 

#^££3176170^ 
(P3176170) 

(45)§8frB yf£l3^6^11B(2001.6.11) (24)gSB ¥jai3*P4fl 6 B(2001.4.6) 

(51) IntCl. 1 faB>Ji2^ F I 

B 4 1 J 2/01 B 4 1 J 3/04 1 0 1 Z 

2/05 1 0 3 B 



6 (£ 13 H) 



C21)ttiH#^ 


!&H¥5-93179 


(73)#HFS# 


000001007 










(22.) tarns 


¥1$ 5 4p 4 £ 20 B (1 993. 4. 20) 




JOtSfcfcfflKT*.^ 3 T@30# 2 






(72)&9I# 




(65)iigg#^ 


#08^6-297716 • 




SOKiBABBKT:*^ 3 T130S 2 


(43)&B8B 


Jpjffi 6 mOM 25 B (1994. 10. 25) 








¥*K11¥4 £26B (1999. 4. 26) 


(72) 5691^ 










3ft£SM:EBKT*L^ 3 T@30# 2 
























JftSttfcfcfflKTAT- 3 T@30# 2 














(74)ftHA 


100090538 








&m± islu &h Witt 








n*5 mm 











(54) Cfeegco***:] -f>*5>xyME«ffl 



(57) mmmv^mi 

*OIES»©ft«A^IW2it^«* t ft 3 SMMMWc PIS 
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EWJWB*JI4 5 c £ ft £ -T 5 W*« 4 tcfe^o) 



1 

mt*%.&2 ■&« c 1 1 «t o suiefitHPcfc t> -r > 

l «KE«©-C^^s?x -y hGSSI. 
[000 1] 

[0 0 0 2] 

-^K^Lfcl'>^Rtf±iPgI53 6 <fc o^^^jar^ntai 

if t>ti~c^zmm&timm& 3 8 testis. £h 

fix- * #ffiKSKSW*f fcK» t * ft & i^*£tt, * 
[000 3] 

[fSE#l¥&L«fc5 2:LT^.5igffi] LfrLfctf^ M 

fc -f > * «ric , &<Dm mmfowtn 2 n % 

t % ftttl BHg&#©3 ElE&ffitf iiufES! E£&tt<DEStiS 

(c^tt-r 5 c t ic j: o rafi®@*^ c -r c t o 
[0004] *«Wtt±8EjSk:**T4«nfet)0-e, 

[0 0 0 5] 

[0006] m*mmz, mh^Md£=E^M£in 
tta-rajRa^-y K»ffl^->rs«tt h£iiM£EIt££ 

[0 0 0 7] cnfc«fc»>, $fc©fcatt±©H»i:3W>E 
[000 8] 

mwtZo m 1 &*%w£m£E2i7 r * -> 5 u se© 
[0 0 0 9] a* 1 {iffijg^^r («Tsas« r* 



(2) ^fiF3 17 6 17 0 
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3k#i,t»kwc&!k aftT?*w*2a, lets 

c , CSbK 1 ©$fc«*fliitf § 7 ^ 2 d , EgSffi 1 ©g 

*i*^$ij-r«^$ij«2 e, 2f£fre,$3 0 
TliA-tr-y Y2t LT«*©1MX©£©©E§lifi£i& 

jSCTSWS2e, 2 f ©ffiHtfgSRregfcft-aT^ 
10 3 0 X. *-byh2tafii«2e, 2fO{ftB*tta 
T57ci6©-t?>-9- (^H^) #»tt&ftTfc»K C©-fc 
>V<Dmt> K&-3^Xl£Sm<DV>( Xttfll^fT fcft So 
[0 0 101X, 4fct#-fe>y hrt©i28iKl^0ai-r 
ISfin-7-e*D, y*2dfcttfl!|LT£S«l*ltt 

n 6 tT'&ftmktZ fc<DT$5. 7 ttSlE^ KT'S 
t), E0*U*KIL£ElsLTU 

20 fiic^ft, Ste^ftfcieiiffil ©Tgl5*«$iJLTffij|iigS§ 

8 t^iPiLTgEB^ftisiiffi i (D±^muLxmmm 

[0 0 1 1 ] XAIi8Ea»1?» Vfcti>«>f>*S>x-y h 
y^T'^O, teS-\>y K (EBSBS 3 6 0 d p 1 T- 

6 £^ LT-r-f X^?-if 

U»f 1 0, -Y>^>*x<y hyj-h'J -y^*ftfKLT± 
^a?3 iRjfca«»irr * cttit) ES*fif 3 .U -y 
30 5? 1 K -O^S^x -y h yj- h U >y 1 0 ©WlpjfflltCfe 
oT®±fciBf^^gP%^FO^x> l 2, yy7->"i 
•y h h U -y S? 1 0 ©±«ttcfeg LEUffi l 

7 1 3, 7^-Ka-7 1 3icM^mmLtcnS.=ia l 
4 , -Y y t? ->*x -y h h U -y l 0 coT^tcfiig LSI 

^4«hfcE»« i zmm<DTmc®mt%%mn- 

5 15, Bf«n-7©J*lftfHfc*»)ES« l ©0]*®lc 

«tt lt «> ^ > * ««e?*n* c ioD^^ttST'^fig^ 

ftfctt^l 6i:fr6iSSn5, #^M{cfc'^T, !B8 

[0 0 12] 1 7 imtiJ h'X&*)m$l<DVzrZBl£L 
T«j«*ft; EafWATW^ft^ftSPtt^ftSEfibK 

8«7U-AT% *»3cO«ig»cD-g|5^figL, »^ 
Jll 7©T?3*Oyj-t-y h2<D±73fCf4SLTV^ 0 

so [oo 1 3] 2oasfi § mtttm.xm$.zn 
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ie§sffi^*<* 3 icmnztimv 7 2 1 Rmm n^r 2 

-x-h k> , mm Lfc^mr-it-f >^i/*x7h*-h u v 
v 1 0 <D3?mtcg-r zQmzfflfii? % tt$>\c. m*v 

[0014] xB«w^gi5T% mimxii^v-mcB. 

mfr<b C C DUtC <fc OBff f-J^MtS. 
[0 0 15] *IC, M$Lfc«/j!c<D7r^>^ DggtC 

ffi 1 tt£ 5 -effiiM* ft 3 fcftt u $-y 

0*L73lRltcilie.nffii^gPA(cS 
5o lE^gPAT'Ji^^^^x-y h*-hU-y->*l 0#* 

+ u -y vfemLxumMzn^mm BfctfKzn 

DLiiiA'f^n?. ^©siff^iiLTiHofe^ 
*m\ £8*S7tL iin-7 15, mm 1 exmm 

SftfcSL m&n~y l 9s fif2 0-pSHU?n5, 20 
[0 0 16] 0 2 ttB 1 KSVr7r*->5y »H<E>SJW 

mem® 2 7 ic r- * z&m ummitttft 1 o 

[0 0 1 7] gfiBfti, ii«lsl^iiLTjMe>nT<5 
£i3S¥JK*NCU3 2s €fA3 1^ILTCPU24 

tfcHftx-^fiNCUS 2, tfA3 lfciioTiH* 
ij< ffi IBIS £ ft S o 

[0018] &fc&gm\c&&tmihtt(Dtom<Dmtc-D 

[0019] #^MT-{iatf-B#, %mmt>ncmm 
#9n&B3 oT'm&® ! m*ft?mc c p u 2 4 x-tmm 
T-z&tnmci±&Lrc®®Lt*tivyYLs *<ott 40 
d cuiRKRtaLfciis/^iiftx-^a) c 

PU2 4T'fi7^U J±D>£»S©fctCPU2 4 

^&eflW2 7 '^ea«S'N<oESi!i^©i»iji&*^as 

[0 0 2 0] m3l&±si<B}M%fiorctb<DC PU2 4# 
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SI) , HuieC P U 2 4 T?E»tt 1 tt©^S«r-^a 

fr? (xx-y7S2) o miums. i ecoea^j-r 

Si: (Xr>y7S3) , 1^!B8IK0»ffl£tett 
•y7S 4) , mmcffiBC P U 2 4fc43^T£B»r- 

5) . £ffl«r-*0iESW»7LT^S©Tfcn*£M 

£Htt^-*®ia8#*S7LTV!aftMlttt, *7> h L 

xis^tcmdsssm. 1 tt^H^x-^a^nigtqtaj 
ufcma«i: o ^cDttD (^KKBtmbfciia/^iiiflSx 

■y7S6) , D < s x&ni£Mzm&&mmmi(s.<D& 
mmcmMisX&mmmm&mc.zKwx'Zvziziz 
s»f^*«a«-&s, feLD>sr-fen(f, 

SS0TSW3»K*8B»ffiili: T*aBM bfctf (Xf - <y 7 
S 7) T*D<DffllCjSi:^P^Jl^-l'VTJC-fe<y hh 
T^-rvK^X^-hL (Xx-y7S8) , ^-Y 2*7 
'y7-f£3£ (Xx-y7S9) fE»BB»*il6-e:«f8r^* 
MI2C P U 2 4 <£ t>ful2I2iM$2 7 fCffl«-&*Wf|l%fT 

3 o zzxizomffltLxizD ©fit*^# < a § esi/ ■» 

[0021] ^ElT-fflt^T^S-r-rx^-if 

f)l^^-f<D^y ? i/x. v hti- h U 'r>"10a3 6 0 
DPI (dots/inch) VfflmWtmmLX^ 

Ji2 1 Ommx 2 9 7mm1?W, 0 4 (c^rf J: -5 tc, 
§2§il£7D^;:2mm, 1^1:6. 4 mm, &3&M«t 
3. 4mm"fO©&e*RttSfcKSBraiffi«« (2 1 
0-3. 4 x 2) X (2 9 7-2-6. 4)=5 8 6 4 
3. 5 2 mm 2 £&3 0 Cft* K -y h MtT*$t* t 1 in 
ch = 2 5. 4mmt^5(0T*. 
[00 2 2] 

360* x 58 ^ 2 52 = 1 1780333 
t*5o MlT'tiSuEfe^aS^O. 5t^SbT 

^0. 5«fc9*#</^£, ^ESIS^OiESBBte^ae. 
■&5ii<hi:^5o o*t)||lSJci±ttiUfclia^ (IBSk: 
tttBUfcHia) >0. 5x (^Bftx-^a) =0. 5 
XI 1780333=5890166. 5 £r&Z><DX\ 
HIRK{4i±tHLfcl3a*^5 8 9 0 1 6 7«W±£ft«i: 

[0 0 2 3] ft*, #^@lT'(i:BijiS©to< 12 1 {C^-f* 

-7;l/*-t-y h*ffl^T*0, 1211*5 1<7>S£, 41*^ 
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3 17 6 17 0 



OttiM X^tU-fcytf-tcJ: D3EfiMB0"«MX*ttail, 
T^§ 0 iinCj;^ A4SS«"C{4x Bi}fSLfc5 8 9 
0 1 6 7mXt<Dnfe<D0ktH<D&r>rc£Z, %2B&fr\ 

XKJS Ufcttttifttf * -> fc £ £ (c£IE&K'\<DfEgm% 

[0 0 2 4] &*5, #^ffi|T'«#-fe-y h2*a-/<-*' 

[0025] ^iiTiiffi-y-^x^tn-r^ofc io 
j; d aw-^ x*«ta t r t 

[00 2 6] (StiftflU 1 ) 

[0 0 2 7] SMMT*tifESl*g 1 ft«<D±H{tx-*a 

ii^fcRtajLfciHiacoitD (n^tttmb^os/^ 

^>l7^y (6 4 K>y h x£g<|) m<0£Wm r— * 

(21 0-2x3.4) 
25.4 



* [0 0 2 8] WEIE»«^85S»78H*ai*nfc 
HIS l i Mfc: «k o TAT fc Wc a s * ? 

zvmwtegmtZo x, m^m0.tm2£mm 
mzmm<Dmtfm±£%z>Mm7j>cD{}LWPi)\ -<y 

C©ffiBTiag*4i»f-rs#^*S(JEC P U2 4 iOtu 

[0029] ^mmmvnsSBB.£ Lzfemm*m\ 



360x 



[0 0 3 0] 
W2] 

x 64 (ffig- -y K<D y X^tfe) = 184320 ( K » 



h ) 



£tz%o Z<Dl7J><Db'vh&£nmci±tiiLrch'v 
b®.£<Di£T*&%mmv>l* 
[00 3 1] 

W3] 30 
n = (SRfatttt) 
1 184320 

z<D7j><oim<Dm*:(Dm&D, £umlt^<<i£ 

^D.i^as (WAtfo. 5) £*tmu ittmm 
ivfc tr&QissmK nt z> tmm\t %mmt * . bp 

^as «fc v*zvnimm.&ffifrtbm*mmz**.z 

(io) J£©EJtL%*i64«, B4fC;frrjO£A 
L+U-2 



[0 0 3 2] 

W43 



1 7-f XDffifcl, 



26.4x64 ^ 
360 4 



52 (mm) 



L = 2 9 7-2-4. 5 2 x i„ (mm) , 
£%Z>o 

[0 0 3 3] ^IWCM^T, tS8ffi<DS&j£f£^l27K 
<D X x y ¥ y - $ \c «fc t) Ml m a - 5 5 JEM L T 

t)(7)^3M**lo (mm) ^-TS<t, «7^H$^^A-S 

[0 0 3 4] 
W5] 



S ^ — (L. : tm&MftiftfrZ&tiiv- 7 19. 20 * T<Di£l8t) 



[0 0 3 5] ftoT, ESMJfe^xy tr>^€— 
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[0 0 3 6] H6t4±EIPJW%ff3fc*<07a-^-v- 

hr*S5o tm^^y^Tjkt^-fy^—^ i % 1 

tcfe>y h L (Xr7 7*S 100) > ft^H^D,&0*« 
S (7.x-y:/S 10 1), ^C, ^jMd 



I' / 
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»ttiij£«ai'r* Ur'v/s i 02) o ^(c^fix- 

*£g-3t,>Tl 7>T>©JII* DrfclWl, Ur-y^S 
10 3), Ett«ftT^*«*a»D.i:fWfc«fc!># 
46e,nfcH^D,^J±®1-5 (Xf7/S 1 0 4) o D, 

<D.on«^<as , r*«^, «*iupD.i:LTD,£ 

fffcC-fcy hL (Xf'^S 10 5), 

0 6) o X, Di<Di©M&#jf8:iiLft^«£ttJ*T'v 
7S 1 0 7 (Cjit?o 7,f-y~/S 1 0 7T1 M#©8ES*< 10 
f$7 UfcaWf *»*^-x y * L, ffi»#»7 LTt^&tttt 

{£ i ©rt££+ 1 Lfc* Uf7/S 10 8), 7f7 
1 0 3KR9#7^>©SW<DW*£fT'3o 1 H# 

*7LfcjW§fr**-xy*L (7r77"S 109),» 
7 LTi^tttf »ff**7"r*. ±H»OES*«7 LT 
«/^»&«. EiSnT^S 1 H*©»*fUPD, i: 
£!&S££i±&-f3 (7f77"S 1 1 0) » Di<S© 
i * 1 tc-fe-y h Lfcf£ (Xf7/S 111)7 
fy^S 1 0 1 IcmO. «ja<0»f^*fT3o 20 
[0 0 3 7] Di<ST4^tt, m20>ftl<%0)G 

(xt7/s 112), m£n-75mzmm? 

-v7"S 113). 

[0 0 3 8] ^LT, 3fc©ffi»«**-fev h2ft»6l&tt 
LTESffillK^-KfS (T^-y^S 1 1 4) c X 

1 = 1, D,=0, io = 0£-fe<y hL)fc& (Xtv7S 
115, S 1 1 6) , ^Oi5affK:J*r5jES»f^*fT 30 

S 1 1 7) o tLT^fy^S 1 0 4~S 1 0 6©1§£- 
^IrIWKDi iDi *ltR-U Di <D, D, = 

Di , i o = 1 £t& Ufy/S 119, S 1 2 0) o 
^LXXf-y^S 1 1 3TMry hLfcT.x-y^-fvtf 
f"CL>TV7L1ttrt§fr%*jL»s*l, (Xf7/S 1 2 
1) , *'(J*7y7LT^1tiftU£i%i<{z/irV*> 
hLfcik 12 2), Xf-y/S 1 1 7 KM 

L (7>7 1 -y7 p S 12 6), ftOfeiiM±©»^H$c07 40 

■v^S 1 2 4) , -try FftlfcHIWIiitSC^iO 
(7.x -y^S l 2 5) c cc-ec©B*B{ija*5#**»,* 

5'«Ea»f^*f?l»t (7f 12 6), i £1 
■Y>^^>hL Ufy^s i 2 7) , i^-fxom 
&D><D9tW*fto (7,7-yfS 128) o ^LTD, t 
D,<Dltt??rfTt\ D. <Di©«^Di =D,R0 : lo= i 
(Xf'^S 12 9, S 1 3 0) 0 * LT 1 H# 
OI28tf«7Lfcfrgfr**-xy*L (Xx-y^S 1 3 50 
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1) , *S7LT^&ttftti*7.T < y7S 1 2 71CH0, <fc 

[0 0 3 9 ] X, 1 H#©KStf»7 LTO^ntf , ±H 
©I2fitf»7 LT^SfrSfr*?-x -y 7 L (Xf 

13 2), »7LTl/^ttn{f*OH<0**IRspDi 
£&S££iti&L (Xf77*S 1 33) , D.<S©*i 
i = l£-fe-y hbfcft (Xfy7*S 1 3 4) , X 

fy/sioitRt), ym.oyf£,&wm*ft5o x, d 

,<Sn^liXf77'S 1 1 2£it#, io^-fy 

[0 0 4 0] c©J:3ft*JWKTSCfcfc:<koTlES© 
^7LfcfE^±tcH$©±*^7^>*^oTt^K 

aa^»7LfeS«^fe»LT^fi^©1iHg*t»»M^ 
:£&£&Bi&lKl££lft<*i:i:fcfc, h-^;b©ffi»tc*^ 
£> «r H*i^fi|tc Jt^S < -r * c t # s. 

[0 04 1]^ ±Efcfc^Tffll/>€>nSf r -* i , i 

o, D,, D.ntix-^^ty 2 9 rt©m«fii*fc:tttt 

[0 0 4 2] X, Xf77"?^7, Si^^T^fef- 

2 9rt©Bf^©fii«k:8a^*nTv^st»©-efe 

So 

[0 0 4 3] {MM12L2J 

-0£feii£-e, &©IE»ffi'\©ea*, %©CttK© 
[0 0 4 4] cntCfcO, 55^ >w» 

t isft ©®®£ <fc k> mmm <-^t tmmtft 

[0 0 4 5] 07 tt±EMIP£fT5fc©©7n— — 

HT-feSo £i\ iesi7^y^-r7-r>x-^ i ^ i 

tc-tr-yhL (Xf-v7'S 2 0 0) , £»S 

y©H$ Do &tflt$ Do ^§7^ >^"T 7-f 

* io£Olc-fe>y h-f3 (Xf7 7*S20K S 
2 0 2) c #*c, IBiSa— 7 5H*«ii 

LTA-fc-y h 2^6ES«*lft«L, 8BSffiB£ilK£-*- 
§ (7,x-y^S 2 0 3) „ 

[0 0 4 6] ^t§if-^tlc5l,^ 1 5-r>©n^ 
D.^SfSL (XT77*S 2 0 4) , tf®{C<fct)«46e 

titcf&mo, tiztks o&mmvtto. 5) i:^tts 

(Xf77 J S 2 0 5) 5 Da<S©M«AWiL» 
H^DoiLTDi^rirfctC-t-y hLH^Do* 
tttUy io i:LT i ©ffi«r-t-y hi"-?. (Xr7 7* 
S 2 0 7) o SfcDo<S©i8^J«3i-r««^{4» X 
r -y^S 2 0 6Kiit? 0 7,x-y/S 2 0 6T'lH^©IS 
11*^7 Lfc^5^*f-x -y * L, ES#»7LT^fc 
tttiff i ©rtS^+ 1 Lfc^ (Xf7 2 0 8) , 7. 
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H»OE»A^7 LTVS*&«\ §{ILf;:£H#©f2 
8W»7 LfcfrS*»**x >y * L Uf'^S 2 0 
9) , »7UT^ntf»f^*»7-r5. £H*M>E»# 

»7ltv*^*#«\ eusht^* i'h*©s£rs 

^fi7^t5 (Xf7yS2 1 0) o Do = 0©if-& 
J4 i * 1 fc-fe-y h Lfcft Ur-y/S 2 11) Xf'^ 
S 2 0 2fcM!3, «9JE4:ra«0»^*fT5o 
[00 4 7] Do = 0 T*&^*§£«\ ffij$©$D < &©iB 

(Xf^/S 2 1 2)., «BSlD-7 5«*Kft-r 

5fci&©7.f- v£ COffln (7.x 

y^S 2 1 3) „ 

[0 0 4 8] ^LT, *©82»K**"fey h 2fr&|ftK 
LTf2^ffiSt7W- * Uf-^S 2 14),X 

1 = 1, Do = 0, io = 0£-tr>y h Lftft (Xf-y/S 

2 15), *©Eft»t*W*eaMMlf*ff5i:i:fe 
tc, l 7-f>©H$Di*fW-r5 Uf7^S 2 1 

6) o fLW^S 2 0 5©»^4:RtBfC*466n 

00=0,, io=i£T3 Ur'yys 2 1 9) . *L 
XXf-yfS2 1 3ttyHft^fy^'l'7««jr^ 
I*7V?L1tirt5frZ*3:yirL (Xf-y/S 2 1 
8) , *-fA7y:/bTVa«-fttf i*l>f>*U^> 
hbfctt (T.x-y^S 2 2 0), Xf-<y?S 2 1 6 £11 

L(Xf77'S2 2 1) 1 ft©feil*tt±©ll^tf£ifcS 

hL (XfyT'S 2 2 2) , -fc-y hSttfcBMKflBfiT 
5«D*^0 (Xf7 7°S 2 2 3), CCTCOBMnttJR 

mm^t'tr tmmitznm l afyT's 2 2 

4), i^W^'J^VM Uf-yy'S 2 2 5) > 

1 54" >©JR¥D.<Z>Sf-**fT? Ufy/S 2 2 

6) „ ^tT^etlfcH^D. ££g[S £<Dit&*ft 
l/\ D.<S-C 5 *l/^l^Do = D,RO : io= i (7. 

2 2 7, S 2 2 9) . ^LT 1 H#©fES*tfi&t 
7Lfcfr5fr£xx-y?L Uf77 J S 2 2 8) , &7 
LTlf^ttfttf^rv^S 2 2 5{CMt), 

[0 0 4 9] X, 1 M$^KR#«F7LTVntf, ±H 
OEfiA^T Ltl>5*>Sfr*f i y * L (Xfy7*S 

2 30) , 87LTf*ttntfD.tf0frSfr%?-xv 
7L (Xf77'S2 3 1) , Do = 0©i§£-«, i = 1 
£-fe>y YLtcfe Ufy/S 2 3 2), Xf77'S20 
2{£R9, *M©Efi«yi*fT-5o X, Do = OT*&(^ 
^«Xf77*S 2 1 2Kit#, 1. 7^ >]£©;*?•? 
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[0 0 5 0] ft, ±I H»«tffll1. 2 -Ptt 1 

H*t©T-tt4<a»7-r>iiiffi-e«ia*fToTtJ: 

C005 11 (Hffliff)|3) 

XT7/S8 (133) , Xr7yS 124 (0 

6) WXf77 P S2 2 2 (07) {CfcttS^YVtC-b 

v h$n§^p B ^3o , ic*^©«^ c t^fefi<^-rn 

[0 0 5 2] ft, *H«jT'{i, ^77->*x7 M2 

situ ^mtzvrojvwxv hmmttossmimz 

t&Atf, #BWIf£4 7 2 3 1 2 9*§BMB#, ng 
4 7 4 0 7 9 6^»#tp^$nT^5S*W^HS 

Zt)\ ftfc, *>7*T>FaW>*SrtCtt, (7> 

7) jb^BJfSnTt^^-h^jBSSfc^iSLTEBSn 

£f8£#L«K 8Sa^y F©g*ftfflffiicli»&£i;£ 

»ra©^«, iRntc^o'itbfflP^p^jg^ (-f>^) £ 
ttajs-e-c, 'j>%<tt>—ocDm*Bi8.?z>o ctomm 

mi&tiz<Dx\ mafcgmcmntzmte My*) © 

40 [0 0 5 3] C0/<;l/XJB#<DSMMI^i: LT(i, #B 
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[ Claims] 

[ Claim 1] An ink jet recording apparatus for recording an 
image on a recording material by use of a recording head, in 
which an ink droplet is discharged through a discharge port 
thereof utilizing heat-energy generated by a discharge 
energy generating element, characterized in that 

the apparatus contains a controlling means for 
interrupting recording-operation on a following recording 
material and causing the following recording material to 
stand by for a predetermined period of time corresponding to 
the amount of ink discharged on the preceding recording 
material. 

[ Claim 2] An ink jet recording apparatus according to Claim 
1, characterized in that in the controlling means, the ratio 
of the overall number of dots to the amount of practically 
discharged ink every predetermined partial area of the 
preceding recording material is determined, and if the 
maximum of the ratios exceeds a predetermined value, the 
recording-operation is interrupted directly before the 
leading edge of the following recording material reaches the 
partial area having the maximum ratio, and the following 
recording material is caused to stand by, so that the 
following recording material can come into contact with the 
preceding recording material after the preceding recording 
material is dried. 
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[ Claim 3] An ink jet recording apparatus according to Claim 
1, characterized in that in the controlling means, the ratio 
of the overall number of dots to the amount of practically 
discharged ink every predetermined partial area of the 
preceding recording material is determined, and if the ratio 
exceeds a predetermined value, the recording-operation is 
interrupted directly before the leading edge of the 
following recording material reaches the partial area having, 
the maximum ratio, and the following recording material is 
caused to stand by, so that the following recording material 
can come into contact with the preceding recording material 
after the preceding recording material is dried. 
[ Claim 4] An ink jet recording apparatus according to any 
one of Claims 1 to 3, characterized in that the above- 
described predetermined time is changed corresponding to the 
ink-discharge amount . 

[ Claim 5] An inkjet recording apparatus according to Claim 
4, characterized in that the above-described predetermined 
time is changed corresponding to the environmental 
conditions in the recording apparatus. 

[ Claim 6] An inkjet recording apparatus according to any 
one of Claims 1 to 5, characterized in that the recording 
head is applied to discharge an ink droplet through the 
discharge port by changing the state of ink using heat- 
energy generated by the discharge energy generating element. 



[ Detailed Description of the Invention] 
[ 0001] 

[ Technical Field of the Invention] The present invention 
relates to an inkjet recording apparatus, 
t 0002] 

[ Description of the Related Art] In general inkjet 
recording apparatuses, as shown in Fig. 8, a recording 
material 33 is conveyed to the position of an Inkjet 
recording head 35 by means of a platen roller 34 rotated by 
a motor not shown in the figure. In the head 35 , ink 
droplets are discharged through an ink-discharge port 36 
conforming to image data to form an image.. Thereafter, the 
recording material is stacked in a recorded material 
stacking part 38 disposed outside the apparatus, by means of 
the platen roller 34 and paper-discharge rollers 37. In the 
case where the full image data cannot be recorded on a 
recording material, a part of the image is formed on the 
next recording material by the above-described process, and 
is stacked on the recording surface of the above-described 
recorded material. 
[ 0003] 

[ Problems to be Solved by the Invention] However, in the 
above-described conventional example, a following recording 
material is stacked on the recording surface of the 
preceding recorded material. Thus, if the following 
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recording material is discharged before the ink discharged 
on the preceding recording material is not dried, the image 
will be deteriorated, since the non-recording surface of the 
following recording material gets into contact with the 
recording surface of the preceding recorded material. 
[ 0004] In view of the foregoing, the present invention has 
been devised. It is an object of the present invention to 
provide a recording apparatus having a high reliability in 
which an image recorded on a preceding recorded material is 
prevented from being deterioration. 
[ 0005] 

[ Means for Solving the Problems] To achieve the above- 
described object, the present invention has the following 
constitution. 

[ 0006] That is, the present invention is characterized in 
that the apparatus contains a controlling means for 
interrupting recording-operation on a following recording 
material and causing the following recording material to 
stand by for a predetermined period of time corresponding to 
the amount of ink discharge on the preceding recording 
material . 

[ 0007] Thereby, the contact of the image on the preceding 
material with the preceding recording material is delayed 
corresponding to the ink-discharge amount. 
[ 0008] 
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[ Embodiment] Hereinafter, an embodiment of the present 
invention will be described in details with reference to the 
drawings. Fig. 1 is a cross-sectional view showing the 
configuration of a facsimile apparatus which is a reference 
example of the present invention. 

[ 0009] In the drawing, reference numeral 1 designates a 
recording material (hereinafter, referred to as a recording 
sheet) . In the reference example, a cut sheet is used. A 
plurality of stacked cut-sheets are placed in a cassette 2. 
The cassette 2 can be detached from a body 3. The cassette 
2 comprises a tub 2a which is a box, an inside plate 2b, a 
spring 2c for pressing the inside plate 2b upward, a click 
2d for locking recording materials 1 at the top thereof, and 
regulating plates 2e and 2f for regulating the length and 
width of the recording materials 1. In the reference 
example, as the cassette 2, a universal cassette is used, 
which can contain recoding sheets having various definite- 
sizes. The positions of the regulating plates 2e and 2f can 
be changed corresponding to the sizes of the recording 
sheets. A sensor (not shown) for detecting the positions of 
the regulating plates 2e and 2f is provided for the cassette 
2. The size of a recording sheet is detected based on the 
output from the sensor. 

[ 0010] Reference numeral 4 designates a paper feeding 
roller for feeding a recording sheet 1 from the cassette, 
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and serves to separate the recording sheets 1 sheet by sheet 
in cooperation with the click 2d. Reference numeral 5 
designates a conveying roller. A recording sheet 1 
separated by means of the feeding roller 4 is sandwiched 
between the conveying roller 5 and a roller 6 opposed to the 
conveying roller 5, and is conveyed. Reference numeral 7 
designates a reverse guide, which reverses the recording 
sheet 1, that is, U-turn conveys the recording sheet 1 . ... 
Reference numeral 8 designates a front guide, which is 
composed of plural ribs. The front guide 8 regulates the 
lower part of the reversed recording sheet 1, and thus, 
forms a conveyance route. Reference numeral 9 is an upper 
guide, which is arranged opposed to the front guide 8. The 
upper guide 9 regulates the upper part of the recording 
sheet 1, and thus, forms the conveyance route. 
[ 0011] Reference character A designates a recording part 
which is a so-called inkjet printer. The recording part A 
comprises an inkjet cartridge 10 of a disposable type having 
a recording head (recording density 360 dpi; 64 nozzles) and 
an ink tank integrated with each other, a carriage 11 having 
the inkjet cartridge mounted thereon and applied to 
reciprocate in the main scanning direction for recording, a 
platen 12 having an image-formation portion on the surface 
thereof, the platen being opposed to the inkjet cartridge 10, 
a feed roller 13 located upstream of the inkjet cartridge 10 
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and applied to conveying the recording sheet 1 in the sub- 
scanning direction, which is substantially perpendicular to 
the main scanning direction, a pressing roller 14 located 
opposed to the feeding roller 13, a paper-discharge roller 
15 located downstream of the inkjet cartridge 10 and applied 
to conveying the printed recording sheet 1 to the downstream 
side of the device, and a spur 16 located on the opposition 
side of the paper-discharge roller, the . spur being formed of 
such a material that the ink is not transferred onto the 
printing surface of the recording sheet 1 even if the ink 
gets into contact with the printing surface. In the 
reference example, the recording head has a plurality of 
heating elements for discharging ink droplets, and a 
plurality of discharge ports provided corresponding to a 
plurality of the heating elements- The state of the ink is 
changed by heating energy generated in the heating elements, 
so that ink droplets are discharged from the discharge ports. 
[ 0012] Reference numeral 17 designates a back guide having 
plural ribs formed thereon. The back guide 17 regulates the 
lower part of the recording paper 1 printed to be discharged 
and forms the conveyance route. Reference numeral 18 
designates a frame. The frame 18 forms a part of the 
structure of the body 3, and. is located on the lower side of 
the back guide 17 and on the upper side of the cassette 2. 
[ 0013] ] Moreover, reference numeral 20 designates a spur 
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made of the same material for the spur 16. The spur 20, in 
cooperation with the paper-discharge roller 19, discharges 
the printed recording sheet onto a paper-discharge rib 21 
disposed on the body 3 and a paper-discharge tray 22. 
Moreover, reference numeral 23 designates a cover which can 
be opened. In the state where the cover 23 is opened, a 
space required for the exchange of Inkjet cartridges 10 is 
opened, and also, a space on the upper side of the front 
guide 8 and the rear guide 17 is opened. 

[ 0014] Reference character B designates a reading part, in 
which image data is read from an original by means of CCD or 
the like, when transmission or copy is carried out. 
[ 0015] Hereinafter, the recording operation of the 
facsimile apparatus having the above-described constitution 
will be described. When a recording start signal arrives 
from a control unit described below, the feeding roller 4 is 
rotated in the direction shown by an arrow in the drawing, 
and thereby, a recording sheet 1 in the cassette 2 is 
conveyed in the R direction in the drawing. The recording 
sheet 1 is further conveyed by means of the conveying roller 
5, and is reversed by means of the U-turn guide 7. The 
recording sheet 1 is conveyed in the L direction in the 
drawing, and reaches the recording part A. In the recording 
part A, the inkjet cartridge 10 is moved by means of the 
carriage, and thus, main scanning is carried out,, so that 
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the image is formed. After the main scanning is completed, 
the sheet is fed by a distance corresponding to the 
recording width of the recording head. Thus, sub-scanning 
is carried out. This operation is repeated, and thus, 
recoding on one page is carried out. After the recording, 
the sheet is carried by means of the paper-discharge roller 
15 and the spur 16, and thereafter, is discharged by means 
of the discharge roller 19 and the spur 20. 

[0016] Fig. 2 is a block diagram of the control part. The 
flow of data will be described. First, for copying, the 
reading part 26 (equivalent to B in Fig. 2) reads an 
original placed thereon, which is caused by operation in an 
operation portion 25. The read image data is transferred to 
an image processing portion 30, where image processing such 
as resolution-conversion or the like is carried out. 
Thereafter, the data is transferred to a recording portion 
27, where recording-operation is carried out. 
[ 0017] For receiving, a transmission protocol transmitted 
via a transmission circuit and also via NCU 32 and a modem 
31, is processed in CPU 24. Thereafter, the transmission of 
image data is started. The transmitted image data, passing 
the NCU 32 and the modem 31, is once stored in an image 
memory 28. Thereafter, similarly to the case of the above- 
described copy-operation, the image data is transferred to 
an image processing portion 30, where image processing such 
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as resolution- conversion or the like is carried out. 

Thereafter, the processed data is transferred to a recording 

portion 27, and is recorded on a recording sheet. 

t 0018] Hereinafter, an example of the control of the 

recording-operation in the reference example will be 

described. 

[ 0019] In the reference example, in both of the cases of 
copying and receiving, the. total number of image data and 
the number of times by which ink is practically discharged 
are counted in the CPU 24 when the image processing is 
carried out in the image processing portion 30, and then, 
the ratio of them (the number of practical discharge to the 
total number of image data) is determined. It is checked in 
the CPU 24 whether the obtained value is larger or not than 
a predetermined constant S. If the ratio D > the constant S, 
the CPU 24 is caused to output an instruction to. the 
recording portion 27, so that the recording portion 27 is 
caused to stand by for the start of recording-operation on 
the following recording paper, i.e., to delay the start. 
For the above-described process, a counter, a flag, and so 
forth are set in the data memory 29. 

[ 0020] Fig. 3 is a flow chart which is executed by the CPU 
24 for the above-described process. First, when the 
recording operation is started, the feeding roller 4, the 
conveying roller 5, and so forth are driven so that a 
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recording sheet is conveyed to the recording position where 
the ink discharge port is provided (step SI). The recording 
•operation is carried out while the total number of image 
data for one recording sheet and the number of practical 
ink-discharge are counted in the CPU 24 (step S2) . When the 
recording on one recording sheet is completed (step S3) , the 
discharge of the recording sheet is started (step S4). 
Simultaneously./ it is determined in the CPU 24 .whether 
recording of all image data is completed or not (step S5) . 
If the recording of all image data is completed, the 
recording is caused to be finished when the discharge of the 
recording sheet is completed. If the recording of all image 
data is not completed, the ratio D (the number. of practical 
ink-discharge to the number of all of the image data), i.e., 
the ratio of the number of practical ink-discharge to the 
number of all of the image data counted for the one 
recording sheet is determined. It is determined whether the 
ratio D is larger than a predetermined constant S or not 
(step S6) . In the case of D < S, the image is not 
deteriorated even if the following recording sheet gets into 
contact with the recording surface of the above-described 
recording sheet. Therefore, the recording-operation is 
continued without changes. If D > S, the contact of the 
following recording sheet with the recording surface of the 
preceding recording sheet may cause the image to be 
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deteriorated. Therefore, after the following recording 
sheet is conveyed to the recording position (step S7), the 
time corresponding to the D value is set in a delay timer T, 
and thus, the timer operation is started (step S8). The CPU 
24 is caused to output to the recording portion 27, an 
instruction for delaying the start of recording till the 
time is up (step S9) . In this case, the above-described 
time becomes longer as the D value ..increases . 

[ 0021] The inkjet cartridge 10 of a disposable type used in 
the reference example has a recording density of 360 
DPI (dots/inch) . It is assumed that as recording sheets, A4 
finite-size sheets are used. The size is. 210 mm x 297 mm. 
As shown in Fig. 4, for example, the sheet is provided with 
a page margin of 2 mm in the leading edge part, that of 6.4 
mm in the trailing edge part, and that of 3.4mm in each of 
the right and left side parts. In this case, the recordable, 
area is (210 - 3.4 x 2) x (297 - 2 - 6.4) = 58643.52 mm 2 . 
Because of 1 inch = 25.4 mm, the number of dots is: 
t 0022] 

[ external 1] 

360 x 58643/52. 4 2 = 11780333 

In the reference example, the above-described constant is 
set at 0.5. Thus, if the ratio D (the number of practical 
ink-discharge/the total number of images data) is larger 
than 0.5, the record-start time of the following recording 
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sheet is delayed. In particular, the number of practical 
ink-discharge (the number of times by which ink is 
practically discharged) is > 0.5 x (the total number of 
image data) = 0.5 x 11780333 = 5890166.5. Thus, if the 
number of practical ink-discharge is larger than 5890167, 
the record-start time of the following recording sheet is 
delayed. 

[0023] In the reference example, the cassette 2 . shown in 
Fig. 1 is a so-called universal cassette which can be 
applied to sheets having several finite sizes as described 
above. A paper-size detection sensor (not shown) detects 
the size of a recording sheet. The output of the sensor 
changes, caused by the regulating plates 2e and 2f for 
regulating the length and width of a recording sheet 1. 
Thus, for A4 finite-size sheets, the recording-start time of 
the following recording sheet is delayed when the number of 
practical ink-discharge is more than 5890167. For sheets 
having other sizes, the recording-start time of the 
following recording sheet is delayed, if the number of ink- 
discharge is larger than a value which is predetermined for 
each of the sheet sizes. 

[ 0024] In the reference example, the cassette 2 is a 
universal type. However, a cassette which is restricted to 
sheets having one definite size may be employed. 
[ 0025] In the reference example, the size of a sheet is 
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detected on the length and width of the sheet. For the 
cassette 2, a sheet-size indicating plate or the like, which 
indicates sheet-sizes in the cassette, may be provided with 
protrusions by which the size of a recording sheet is 
detected . 

[ 002 6] (Embodiment 1) 

Fig- 5 shows the structure of a facsimile apparatus of 
a first embodiment . 

[ 0027] In the reference example, the time taken till the 
start of recording on the following recording sheet can be 
changed corresponding to the ratio (the number of practical 
ink-discharge/the number of all images data) D, i.e., the 
ratio of the number of practical ink-discharge to the number 
of all image data every recording sheet. In this embodiment, 
the ratio (the number of practical ink-discharge/the number 
of all image data, i.e., the number of practical ink- 
discharge to the number of all image data every recording 
line (64 dots x recording width) is determined (hereinafter, 
the ratio is also referred to as blacking ratio) . It is 
determined whether the maximum blacking ratio in one page is 
larger than a constant S or not. 

[ 0028] As shown in Fig. 5, a recording sheet stacking 
member 38, on which a recording sheet is discharged and 
stacked after the recording, has an angle 9 in contrast to 
the member of Fig. 1. Thereby, the trailing edge of the 
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recording sheet 1 moves to a predetermined position due to 
the self -weight- The other structure shown in Fig, 5 is the 
same as that shown in Fig. 1. The description is omitted. 
Moreover, the electrical configuration of Fig. 5 is the same 
as that of Fig. 2. Thus, the description is omitted. The 
distance between the position P of a recording line having a 
maximum blacking ratio and the recording position where the 
ink discharge port is. set is calculated. Based on the 
calculation results, the number of steps to be taken by the 
stepping motor for rotating the conveyor roller is counted. 
Thus, the step motor is controlled so that the leading edge 
of the following recording sheet is conveyed to the position 
directly before the above-described recording line P. The 
following recording sheet s recorded until it is conveyed to 
the above-described position. The CPU 24 is caused to 
output, to the recording portion, an instruction for 
interrupting the recording at the position for the period of 
time corresponding to the above-descried ratio. 
[ 0029] In this embodiment, as a recording sheet, the 
finite-size sheet is used, and the size detection sensor 
disposed in the cassette 2 detects the size of a recording 
sheet before the recording is started. Therefore, the 
amount by which one recording sheet can be recorded can be 
known before the recording is started. For example, in the 
case where an A4 finite-size sheet as shown in Fig. 4 is 
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used, the number of dots per line in the area excepting the 
right and left page-margins is: 
[ 0030] 

[ external 2] 

360 x [ (210 - 2 x 3.4)] /25.4 x 64 (the number of nozzles of 
a recording head) = 184320 (dots) 

The blacking ratio Dl, which is the ratio of the number of 
dots by practically ink-discharging to the number of dots 
per line) is: 
[ 0031] 

[ external 3] 

Di = (the number of practical ink-discharge) /184320 
The blacking ratio Di is determined every line. The 
blacking ratio of a line is compared with the maximum 
blacking ratio Di in the previous lines recorded on the one 
page. In such a manner, the maximum blacking ratio D x in 
the one page is determined, and the line having the ratio is 
stored. Then, the maximum blacking ratio Di is compared 
with a constant S (e.g., 0.5). Thus, the recording 
operation of the following recording sheet is controlled, 
based on the comparison results. In particular, if the 
maximum blacking ratio Di is smaller than the constant S, 
recording on the following recording sheet is carried out in 
a usual manner. If the maximum blacking ratio Di is larger 
than the constant S, the distance L between the trailing 
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edge of the recording sheet and the line (i 0 ) having a 
maximum blacking ratio is determined. In the case of an A4 
size recording sheet, the head margin of 2 mm in width is 
provided. The width of one line is: 
[ 0032] 

[ external 4] 

25.4 x 64/360 * 4.52 (mm) 

Thus, the above-described distance L is: 
L = 297 - 2 - 4.52 x i 0 (mm) 

[ 0033] In this embodiment, a recording sheet is conveyed 
with the conveyance roller 5 or the like which is driven by 
the stepping motor (not shown) . At the time when the 
stepping motor is rotated by 
[ 0034] 

[ external 5] 

S = (L + L 0 - 2)/l 0 (step) (L 0 : the distance between the 
front-edge of the recording position and the discharge 
rollers 19 and 20, and i 0 : conveying distance per step of 
step motor) after the leading edge of the following 
recording sheet reaches the recording-start position, the 
leading edge of the following recording sheet reaches the 
line i 0 having a maximum blacking ratio. 

[ 0035] Accordingly, the number of steps of the stepping 
motor after the start of recording is counted. When the 
number of counts becomes S, the recording operation is 
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temporarily stopped for standby. Then, the drying of the 
line io is awaited for a predetermined time. Thereafter, 
the recording operation is started. 

[ 0036] Fig. 6 is a flowchart according to which the above- 
described control is carried out. First, line data i for 
representing a recording line is set at 1 (step S100) . Data 
i 0 for representing a maximum blacking ratio Di and a line 
having a maximum blacking ratio is set at 0 (step S101) . 
Thereafter, the feeding roller 4, the conveying roller 5, 
and so forth are driven, so that a recording sheet is 
supplied from the cassette 2 and is conveyed to the 
recording position (step S102) . Then, the blacking ratio Di 
of one line is calculated based on reception data (step 
S103) . The calculated blacking ratio Di is compared with 
the maximum blacking ratio Di (step S104). If a relation Di 
< Di is effective, the Di is newly set as a maximum blacking 
ratio DI (step S105), and the value of i is set as a line i 0 
(step S106) . If the relation Di < Di is not effective, the 
process proceeds to step S107. In the step S107, it is 
checked whether the recording of the one page is completed 
or not. If the recording is not completed, the content of i 
is incremented by + 1 (step S108) , and thereafter, the 
process is returned to the step S103, and the blacking ratio 
of the following line is calculated. If the recording of 
the one page is completed, it is checked whether the 



recording of all of the received pages is completed or not 
(step S109) . If the recording is completed, the process 
ends. If the recording of all of the received pages is not 
completed, the stored maximum blacking ratio Di in the one 
page is compared with the constant S (step S110) . If Di < S 
is effective, i is set at 1 (step Sill), the process is 
returned to the step S101. Then, the above-described 
processes are carried out. 

[ 0037] If DI < S is not effective, the number n of steps 
taken for the leading edge of the following recording sheet 
to reach the position of the line i 0 is determined (step 
S112) . The value of n is set in a step timer for counting 
the number of steps of the stepping motor for driving the 
conveying roller 5 and so forth (step S113) . 

[ 0038] Then, the following recording sheet is supplied from 
the cassette 2, and is fed to the recording position (step 
S114). Moreover, i =1, DI = 0, and i 0 = 0 are set. 
respectively (steps S115, S116) . Thereafter, the recording- 
operation of the following recording material is carried out, 
and simultaneously, the blacking ratio Di every line is 
calculated (step S117) . Then, similarly to the steps S104 
to S106, DI and Di are compared with each other. In the 
case of Di < Di, Di = D± and i 0 = 1 are set (steps S119 and 
S120) . It is checked whether the time set in the step timer 
at step S113 is up or not (step S121) . If the time is not 
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up, i is incremented by 1 (step S122) . Thereafter, the 
process is returned to the step S117. If the time is up, 
the recording operation is interrupted (step S126) . The 
period of time required to dry the line having a maximum 
blacking ratio in the preceding recording sheet is set in a 
delay timer (step S124) . It is awaited that the set period 
of time elapses (step S125) . In this case, as the blacking 
ratio is larger, the period of time is longer. : After the 
time lapses, the recording-operation is started again, so 
that the remaining lines are recorded (step S126) . The i is 
incremented by one (step S127) . The blacking ratio D± is 
calculated for one line (step S128) . The Di and the Di are 
compared with each other. If Di < D±, Di = D± and i 0 = i are 
set (step S129, S130) . Then, it is checked whether 
recording of the one page is completed or not (step S131) . 
If the recording is not completed, the process is returned 
to the step S127. Then, the following line is processed. 
[0039] If the recording of the one page is completed, it is 
checked whether the recording of all pages is completed or 
not (step S132) . If the recording is not completed, the 
maximum blacking ratio Di and the constant S are compared 
with each other (step S133) . If D a < S is effective, i = 1 
is set (step S134). Thereafter, the process is returned to 
the step S101. The recording operation of the following 
page is carried out. If Di < S is not effective, the 
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process proceeds to step S112. The number of steps taken 
till the line io is calculated, and then, the recording- 
operation of the following page is carried out. 
[ 0040] By the above-described controlling, the recording of 
the following page is carried out part of the way and is 
caused to stand by. Thus, the following recording material 
is caused to contact with the recorded material after the 
recoding and the drying are completed. Thereby, the image 
can be prevented from being deteriorated. In addition, the 
overall time required for the recording can be decreased 
compared with that required in the reference example . 
[ 0041] The data i, i 0 , Di, Di, and so forth described in the 
above description are stored in predetermined regions of the 
data memory 29. 

[ 0042] Moreover, the step timer, the delay timer, and so 
forth are stored in predetermined regions of the data memory 
29. 

[ 004 3] (Second Embodiment) 

In First Embodiment, a line having a maximum blacking 
ratio in a page is stored, and recording on the following 
page is interrupted directly before the leading edge of the 
following recording sheet reaches the line having a maximum 
blacking ratio. In this embodiment, the last one of lines 
having blacking ratios higher than a predetermined value is 
stored. The recording-operation of the following recording 
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sheet is interrupted directly before the leading edge of the 
following recording sheet reaches the last line. 
[ 0044] Thereby, in the case where a line having a high 
blacking ratio exists, even if it is not maximum, the 
deterioration of an image can be more securely prevented. 
[ 0045] Fig. 7 is a flowchart by which the above-described 
control is carried out. First, a line data I for 
representing a recording line is set at 1 (step S200) . The 
blacking ratio D 0 higher than a constant S of the last line 
and the line data io for representing a line having the 
blacking ratio D 0 are set at 0 (step S201, step S202) . 
Thereafter, the feeding roller 4. the conveying roller 5, 
and so forth aire driven, so that a recording sheet is 
supplied from the cassette 2, and is conveyed to the 
recording position (step S203) . 

[ 0046] The blacking ratio Di of one line is calculated 
based on reception data (step S204) . The calculated 
blacking ratio Di is compared with a constant S (0.5 in this 
embodiment) (step S205) . If a relation D 0 < S is not 
effective, the blacking ratio Di is newly set as the 
blacking ratio D 0 , and the value of the i is set for the 
line i 0 having the blacking ratio D 0 (step S207) . If the 
relation Do < S is effective, the process proceeds to step 
S206. In the step S206, it is checked whether the recording 
of the one page is completed or not. If the recording is 
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not completed, the content of i is incremented by + 1 (step 
S208), and thereafter, the process is returned to the step 
S204, and the blacking ratio of the following line is 
calculated. If the recording of the one page is completed, 
it is checked whether the recording of all of the received 
pages is completed or not (step S209) . If the recording is 
completed, the process ends. If the recording of all of the 
received pages is not completed, it is checked whether the 
blacking ratio D 0 1 of the last one of the stored lines 
having a blacking ratio higher than the constant S in the 
recorded one page is 0 or not (step S210) . In the case of 
D 0 = 0, the i is set at 1 (step S211), and thereafter, the 
process is returned to the step S202. Then, the same 
process as described above is carried out. 

[ 0047] If D 0 = 0 is not effective, the number n of steps 
taken for the leading edge of the following recording sheet 
to reach the position of the line i 0 is determined (step 
S212) . The value of n is set in a step timer for counting 
the number of steps taken by the stepping motor which drives 
the conveying roller 5 and so forth (step S213) . 
[ 0048] Then, the following recording sheet is supplied from 
the cassette 2, and is fed to the recording position (step 
S214) . Moreover, i =1, D 0 = 0, and i 0 = 0 are set, 
respectively (steps S215) . Thereafter, the recording- 
operation for the following recording material is carried 
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out, and simultaneously, the blacking ratio Di of one line 
is calculated (step S216) . Then, similarly to the steps 
S205, the determined blacking ratio Di and the constant S 
are compared with each other. If Di < S is not effective, D 0 
= Di and i 0 = 1 are set (steps S219) . It is checked whether 
the time set at step S113 in the step timer is up or not 
(step S218) . If the time is not up, the i is incremented by 
1 (step S220) . Thereafter, the process is returned to. the 
step S216. If the time is up, the recording operation is 
interrupted (step S221) . The period of time required to dry 
the last line having a blacking ratio higher than the 
constant S in the preceding recording sheet is set in a 
timer (step S222) . It is awaited that the set period of 
time elapses (step S223) . In this case, as the blacking 
ratio is larger, the period of time is longer. After the 
time lapses, the recording-operation is started again, so 
that the remaining lines are recorded (step S224) .. The i is 
incremented by one (step S225) . The blacking ratio Di of 
one line is calculated (step S226) . The calculated Di and 
the constant S is compared with each other. If Di < S is 
not effective, D 0 = Di and i 0 = i are set (step S227, S229) . 
Then, it is checked whether the recording of one page is 
completed or not (step S228) . If the recording is not 
completed, the process is returned to the step S225. Then, 
the following line is processed. 
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[ 004 9] If the recording of the one page is completed, it is 
checked whether recording of all of the pages is completed 
or not (step S230) . If the recording is not completed, it 
is checked whether the D 0 is 0 or not (step S231) . If the D 0 
= 0 is effective, i = 1 is set (step S232). Thereafter, the 
process is returned to the step S202. The recording of the 
following page is carried out. If Do = 0 is not effective, 
the process proceeds to step S212. The number of steps 
taken till the line i 0 is determined, and then, the 
recording-operation of the following page is carried out. 
[ 0050] In the above-described embodiments, the blacking 
ratio per line is calculated, and the above-described 
process is carried out. However, this is not restrictive. 
The above-described process may be carried out per plural 
lines. 

[ 0051] (Example 3) 

In the above-described reference example and 
embodiments, the start of the recording operation of the 
recording sheet is delayed, or the recording of the 
following recording sheet is interrupted, corresponding to 
the ratio of the number of all of the image data per page or 
line to the number by which ink droplets are practically 
discharged. In addition to the ratio, the environmental 
conditions such as temperature, humidity, and so forth of 
the apparatus may be detected. Based on the detection, the 
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delay time of the recording-start of the following recording 
sheet or the interruption time of the recording of the 
following recording sheet are changed. For example, when 
the measurement temperature in an apparatus is not less than 
30°C, the time set in the timer at the step S8 (Fig. 3), the 
step S124 (Fig. 6), and the step S222 (Fig. 7) may be set 
longer than that when the temperature is less than 30°C. 

t 0052] In this embodiment, a recording apparatus having an 
inkjet recording system, particularly, an inkjet recording 
system in which flying droplets are formed by use of heat 
energy to carry out recording is described as an example. 
The typical structure and principle are preferably realized 
by using the basic principle disclosed in the specifications 
of United States Patent Nos. 4723129 and No. 4740796. This 
system can be applied for both of the on-demand type and the 
continuous type. Particularly, in the case of the on-demand 
type, at least one drive signal for causing a temperature to 
quickly rise exceeding a boiling point is applied to an 
electricity-heat converting member arranged corresponding to 
a sheet having a liquid (ink) held therein and a liquid 
passage, so that the electricity-heat converting member 
generates heat energy. Thereby, film-boiling is caused at 
the heat action surface of the recording head. As a result, 
bubbles can be effectively generated in the liquid (ink) , 
corresponding to the drive signals one-to-one. The liquid 
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(ink) is caused to discharge through an ink-discharge port, 
based on the growth and contraction of the bubbles. Thus, 
at least one droplet is formed. The growth and contraction 
of bubbles can be made instantaneously and appropriately, if 
the above-described signal has a pulse-form. Thus, 
preferably, the discharge of the liquid (ink) can be made 
with high responsibility. 

[ 0053] As the drive signal having a pulse-form, drive 
signals described in U.S. Patent Nos . 4463359 and 4345262 are 
suitable. Still more appropriate recording can be made by 
employing the conditions described in U.S. Patent No. 4313124 
in which an invention concerning a temperature rising ratio 
on the above-described heat action surface is disclosed. 
[ 0054] Referring to the structure of the recording head, in 
addition to the configuration (straight-line liquid passage 
or rectangular liquid passage) of the discharge port, the 
liquid passage, and the electricity-heat converting member 
as disclosed in the above-described specifications, 
configurations may be employed, which use the configurations 
in which the heat action is carried out in a bent-region, as 
disclosed in U.S. Patent Nos. 4558333 and 4459600. 
[ 0055] Moreover, the configurations based on the 
configurations disclosed in Japanese Unexamined Patent 
Application No. 59-123670 and Japanese Unexamined Patent 
Application Publication No. 59-138461 may be employed. In 
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the former case, slots commonly used for a plurality of 
electricity-heat converting members act as the discharge 
ports of the electricity-heat members, and in the latter 
case, openings for absorbing pressure waves occurring due to 
heat energy are provided corresponding to the discharge 
ports - 

[ 0056] Referring to the recording head of a full line type 
having a length corresponding to the maximum width of a 
recording medium on which the recording can be made with the 
recording apparatus, a configuration having a combination of 
plural recording heads satisfying the length conditions, or 
a configuration having one integrally-formed recording head 
may be employed. 
{ 0057] In addition, the present invention is effective in 
the cases of an exchangeable chip-type recording head which 
can be electrically connected to the body of the apparatus, 
and also, ink can be supplied from the body of the apparatus, 
when the recording head is fixed to the body of the 
recording apparatus, and a recording head of a cartridge 
type having an ink tank provided integrally with the 
recording head. 

[ 0058] It is preferable to add a recovery means a 
preparatory assisting means, and so forth to a recording 
head, since the advantages of the present invention can be 
obtained with higher stability. Specifically, these means 



include a capping means for the recording head, a cleaning 
means, a pressing or sucking means, an electricity-heat 
converting member, another heating element, and a 
preparatory heating means comprising these means in 
combination, and moreover, for stable recording, it is 
effective to carry out a preparatory ink-discharge mode, not 
for the recording. 

[ 0059] In the above-described embodiments of the present 
invention, a liquid ink is described- Ink which is 
solidified at a room temperature or lower, and softened or 
is a liquid at a room temperature may be used. In the case 
of the above-described Inkjet recording system, generally, 
the viscosity of ink is controlled in a stable-discharge 
region by adjusting the temperature of the ink itself in the 
range of 30 to 70 °C. Thus, any ink may be employed, 
provided it is a liquid when a use recording signal is 
applied. 

[ 0060] Moreover, the temperature may be prevented from 
rising up which occurs due to heat energy, by positively 
using the heat energy in changing the ink from the solid to 
the liquid state. For prevention of evaporation, ink which 
is solidified when it is left as it is may be employed. At 
any rate, the ink may be used, which is liquefied by the 
heat energy given corresponding to a recording signal, and 
is discharged as liquid ink. Also, the ink may be used, 
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which has started to be solidified at the time when the ink 
reaches a recording medium, i.e., becomes liquefied only 
when the heat energy is applied. In this case, as described 
in Japanese Unexamined Patent Application Publication No. 
54-56847 and Japanese Unexamined Patent Application 
Publication No. 60-71260, ink may be held as liquid or solid 
in the concavities or perforations of a porous sheet, and is 
located opposed to an electricity-heat converting member- 
In the above-described types of ink, ink which is suitable 
for the above-described film-boiling system is most 
effective . 

[ 0061] In addition to the inkjet recording system utilizing 
heat energy, the present invention can be applied for inkjet 
systems using piezo-elements or the like. 
[ 0062] In the embodiments, the facsimile apparatus is 
described as an example. However, the present invention is 
not restricted on the facsimile apparatus. Moreover, the 
present invention can be applied for copying machines 
provided with printers and readers connected to a host, and 
so forth. 

[ 0063] As described above, according to the present 
invention, the apparatus is controlled in such a manner that 
the recoding operation of the following recording material 
is interrupted, and is caused to stand by, corresponding to 
the amount of ink discharged on the preceding recording 
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material, Thus, even if a part having a large blacking ratio 
exists on a recording material after recording, the 
following recording material is recorded part of the way, 
and is caused to stand by. Therefore, the deterioration of 
an image can be prevented, and also, the overall time 
required for the recording can be reduced. 
[ Brief Description of the Drawings] 

[ Fig. 1] Fig. 1 is a cross-sectional view of a facsimile 
apparatus as a reference example of the present invention. 
[ Fig. 2] Fig. 2 is a block diagram showing the control 
portion of the facsimile shown in Fig. 1. 

[ Fig. 3] Fig. 3 is a flow chart illustrating he control of 
the recoding operation in the reference example of the 
present invention. 

[ Fig. 4] Fig. 4 shows an area where recording is possible 
on a A4 size recording sheet. 

[ Fig. 5] Fig. 5 is a cross-sectional view of a facsimile 
apparatus to which the present invention is applied. 
[ Fig. 6] Fig. 6 is a flowchart for recording the control of 
the recording operation in First Embodiment of the present 
invention . 

[ Fig. 7] Fig. 7 is a flowchart illustrating the control of 
the recording operation in Second Embodiment of the present 
invention . 

[ Fig. 8] Fig. 8 illustrates a conventional inkjet recording 
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apparatus - 

[ Reference Numerals] 
1 : recording sheet 
2: cassette 

4 : paper feeding roller 
5: conveying roller 
10: inkjet cartridge 
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